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An Air Dryer 

[0001] This application claims priority from pending Swedish Patent 
Application No. 0300763-0 filed on March 21, 2003. 

Field of the Invention 

[0002] The present invention relates to an air dryer, comprising a 
base member and a main cartridge attached thereto and containing means for 
drying and possibly filtering and/or cleaning air passing there through. It also 
relates to an intermediate cartridge for such an air dryer. 

Background of the Invention 

[0003] An air dryer of the above kind is used, for example on a heavy 
road vehicle, for drying compressed air delivered from a compressor. The 
cartridge, here called the main cartridge, may for example contain silica gel 
with small pores for the drying function, and such a cartridge is available on 
the market, also as a spare part. 

[0004] It may, however, be desirable with a more complex treatment 
of the compressed air for improving its quality, before it is transferred to 
different consumers, where the air quality is of essence. 

Summary of the Invention 

[0005] In an air dryer as defined above, this may be accomplished in 
that an intermediate cartridge, containing means for drying and possibly 
filtering and/or cleaning air passing there through, is arranged between the 
base member and the main cartridge. 
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[0006] Such an intermediate cartridge can accordingly supplement 
the main cartridge for improving the quality of the treated air, still allowing the 
main cartridge to be used and not necessitating any design changes. 

[0007] In order to make use of the intermediate cartridge the main 
cartridge is dismounted from the base member, the intermediate cartridge 
mounted thereon, and the main cartridge again mounted on top of the 
intermediate cartridge. 

[0008] If the main cartridge contains silica gel with fine pores, which 
is the case in a commercially available cartridge, the intermediate cartridge 
may in one embodiment of the invention contain a pre-filter and silica gel with 
large pores for the air flow before the main cartridge and molecular sieve and 
a fine filter for the air flow after the main cartridge. 

Brief Description of Drawings 

[0009] The invention will be described in further detail below under 
reference to the accompanying drawings, in which 

[00010] Fig 1 is a perspective view, partly in section, of an air dryer 
with a device according to the invention, and 

[00011] Figs 2-4 are sections to a larger scale through three 
embodiments of a device according to the invention. 

Detailed Description of Embodiments 

[00012] As is well known in the art, a conventional air dryer basically 
comprises a base member 1 and mounted thereon a cartridge 2 containing air 
drying means, hereinafter called a main cartridge. According to the present 


Express Mail No. EL 889 893 745 US 


invention an intermediate cartridge 3 is provided between the base member 1 
and the main cartridge 2. 

[00013] In a non-iimiting, exemplary embodiment, the main cartridge 2 
contains silica gel with fine pores 4 in a container 5. In the main cartridge 2 air 
to be dried is transferred from its bottom to its top in an annular slot 6 outside 
the container 5 and flows down to its bottom through the silica gel with fine 
pores 4. The dried air leaves the main cartridge 2 at its center portion. 

[00014] Normally, this commercially available main cartridge 2 is 
threadingly attached directly on the base member 1, which contains means for 
directing the air flow into the main cartridge 2 and for receiving the dried air 
therefrom. 

[00015] An intermediate cartridge 3, which is shown in greater detail in 
Fig 2, can according to the invention be arranged between the base member 
1 and the main cartridge 2. For this purpose, it is provided with a central 
internal thread 7 in its bottom portion (for cooperation with a corresponding 
external thread in the base member 1) and a central external thread 8 in its 
upper portion (for cooperation with a corresponding internal thread in the main 
cartridge 2). 

[00016] Hereby, the intermediate cartridge 3 can be screwed on the 
base member 1, whereupon the main cartridge 2 can be screwed on the 
intermediate cartridge 3. 

[00017] The internal design of the intermediate cartridge 3 will not be 
described in detail, as it is of less significance for a proper understanding of 
the invention and is a matter of choice for a person skilled in the art. It is 
sufficient to note that an outer cylindrical housing 9 of the intermediate 
cartridge 3 shall be able to withstand at least the same internal pressure as 
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the housing of the main cartridge 2 and that its internal parts are held together 
by a central screw 10 in this specific embodiment. 

[00018] The air flow through this non-limiting, exemplary intermediate 
cartridge 3 is indicated in Fig 2. Air flows in from the base member 1 (not 
shown in Fig 2) through a ring-shaped pre-filter 11 and up through an annular 
compartment inside the cylindrical housing 9 containing silica gel with large 
pores 12. 

[00019] The air then leaves the intermediate cartridge 3 and enters the 
main cartridge 2, described above. The air again enters the intermediate 
cartridge 3 at its top center after having passed the silica gel with fine pores 4 
in the main cartridge 2. 

[00020] The central compartment of the intermediate cartridge 3, 
separated from said annular compartment by a cylindrical dividing wall 13, 
contains desiccant or molecular sieve 14. 

[00021] Before the air leaves the intermediate cartridge 3 at its bottom 
center and enters the base member 1 (not shown in Fig 2), it passes a fine 
' filter 15. 

[00022] The pre-filter 11 will prevent larger particles, water, and liquids 
from passing. 

i 

[00023] The silica gel with large pores 12 will prevent larger carbon 
compounds and other chemical compounds from passing and will take up 
water in liquid form; also the molecular sieve (vide below) will be protected 
against chemical decomposition. 
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[00024] The silica gel with fine pores 4 will prevent smaller carbon 
compounds from passing and will take up water in vapor form; also the 
molecular sieve will be protected from exposure to free water. 

[00025] The desiccant or molecular sieve 14 removes the remaining 
moisture from the air and lowers the dew point maximally. 

[00026] The fine filter 15 takes up small particles generated in earlier 
portions of the aggregate air dryer. 

[00027] Further information about the different stages and material in 
the air dryer assembly formed by the intermediate cartridge and the main 
cartridge may be obtained from WO 01/26783. 

[00028] The embodiment described under reference to Figs 1 and 2 is 
just exemplary, as has been pointed out above. The basic thought to provide 
an intermediate cartridge between the base member and the main cartridge 
may be utilized in different embodiments depending on for example the 
content of the main cartridge. Without altering the design of the main cartridge 
the intermediate cartridge may provide an added treatment quality for the 
compressed air. 

[00029] In this context, it may first be observed that the shown and 
described embodiment utilizes assembly based on thread engagement, which 
may be constructed in different ways. Other assembly means are equally 
feasible, such as a mounting ring cooperating with a lower flange of the main 
cartridge and attached by means of screw joints to the base member, as is 
well known in the art. 

[00030] It is again to be emphasized that the contents and internal 
design of the intermediate cartridge may vary according to the specific 
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requirements and the contents of the main cartridge. Two further 
embodiments are illustrated in Figs 3 and 4, which lack reference numerals 
for the sake of clarity. 

[00031] In the Fig 3 embodiment the air from the base member passes 
the annular outer compartment through a filter and a cleaning and/or drying 
medium, before it enters the main cartridge. After having passed there 
through, it again enters the central compartment of the intermediate cartridge 
containing in this case only an outlet filter and returns to the base member. 

[00032] In the Fig 4 embodiment air from the base member passes 
along the periphery of the intermediate cartridge without being treated and 
into the main cartridge. At its return through the intermediate cartridge to the 
base member it passes through a cleaning and/or drying medium and an 
outlet filter. 
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